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(54) CnOCOB M3rOTOBJlEHkUR nOJlblX M3flEJlMM C nEPEMEHHOtf TOJlli^HHOM CTEHKM 



(57) 

M3o6peTeHne othocmtca k o6nacTM 
o6pa6oTKM MeTannoB flaBneHneM v\ mo>k©t 6biTb 
ncnonb30BaHO npn M3roTOBneHnn nonbix 
AeTanevi c nepeiueHHoft Tonu^HHOM ctghkm. 
npeAnaraeMbiM cnoco6 no3BonneT yBennnnTb 
TOMHocTb Hapy>KHoro AMaMeTpa M3Aennfl n 
ch i43iiTb TpyAoeMKOCTb o6pa6oTKM m pacxoA 
MeTanna. Cnoco6 BicntonaeT onepai^Mto BbrrycKKM 
c yTOH©HM6M CT6HKM Ha onpeAeneHHotf MaCTH 
AnnHbi aaroTOBKM, onepamuo pa3AaHM. ripw 
pa3Aane Ha HapywHofi noBepxHocm 3anoTOBKn b 
30He nepexoAa ot MeHbiueR TonaiUHbi CTeHKH k 
Gonbtuew co3AaK>T npocfHinb, coctoalahvi H3 
KOHimecKoro yqacTKa m TopOMAanbHoro ynacTKa 
c paAuycoM, 6onbLUMM paAnyca Kpu8U3Hbi 
CBo6oAHoro H3m6a ceneHUfl 3aroTOBKH. Cnoco6 
BK/itoMaer TaioKe onepaijwo Kann6pyHDL^eP» 

BblTS^KKM, KOTOpytO BblROAHfllOT MaTpML^eM, 

MMeiomefi ToponAanbHbi^ paoomifi npo<t>nnb c 
paflnycoM, 6oribLUHM paflnyca KpnBH3Hbi 



CBo6oAHoro M3m6a ceneHun 3aroTOBKw, ho 
MQHbiuiiM paAnyca TopoHAaribHoro ynacTKa Ha 
Hapy>KHOM noBepxHc«TM 3aroTOBKM, nonyneHHbiM 
Ha onepai^MM pa3Aaqn. 5 ma. 
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(54) METHOD FOR MAKING HOLLOW ARTICLES WITH VARIABLE THICKNESS OF THEIR WALLS 



(57) Abstract: 

FIELD: plastic metal working, namely 
manufacture of products with 

variable-thickness walls. SUBSTANCE: method 
comprises steps of drawing and necking wall 
of blank along predetermined portion of 
blank length and expanding blank. At 
expansion on outer surface of blank in zone 
of transition from small thickness to large 
thickness forming profile having cone 
portion and toroidal portion with radius 
exceeding curvature radius of free bending 
of blank cross section. Method also 
comprises operation of sizing-drawing with 
use of die having toroidal working profile 
with radius more than curvature radius of 
free bending of blank section but less than 
radius of toroidal portion on outer surface 
of blank after expansion. EFFECT: enhanced 
accuracy of outer diameter of article, 



lowered labor consumption, reduced metal 
consumption. 5 dwg 
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M3o6p©TeHne othocmtch k o6nacTM 
o6pa6oTKM MeTannoB AQBneHMeM, b mqcthoctm k 
npon3BOACTBy nonbix M3A nnw c n pGMeHHOM* 

TOniUMHOfl CT HKM. 

Hsbgctgh cnoco6 kt3roTOBneHMfl nonbix 
M3AGnMM" c nocTOHHHofl b nnHMHofi Hapy)KHoro 
fluaweipa n n dgmghhoA Tonu^MHbi ctghkm, 

BKntOMaKJll^M^ yB nMMGHM TOniAMHbl CTGHKM Ha 
HaCTM AnMHbl 3arOTOBKM B LUTaMnO, OCHaiijeHHOM 

HarpeBaTenbHbiM ycTpoflcTBOM, KOTopoe 
o6ecneMHBaeT HarpeB 30Hbi AGqbopMauMM 

(O.B.nonoB M flp. kUrOTOBAGHMG 

KpynHora6apMTHwx nonwx AeianeW nepeMGHHoro 
cgmghmr KyaHeHHo-LUTaMnoBOMHoe 
npon3BOACTBO, 1980, N 8, c 11). flaHHbifi 
cnooo6 OT/itiMaeTCfl Manofl 

npOkt3BOAHTenbHOCTbK) M OOnbLUMMM 3aTpaTaMH 

3HeprviM. 

Msbgctgh TaioKQ cnoco6 M3roTOBneHMfl 
nonwx M3Aenn^ c nGpGMGHHofl to/ilamhom 
ctghkm, npM kotopom nonyio 3aroTOBKy 
noMGLAatOT b MaTpm^y m yMGHbuiaioT Ton lam Hy 

CTGHKM Ha HaCTM AnMHbl 3arOTOBKM 3a CHGT 
paCKaTKM BHyTpGHHGfl nOBGpXHOCTM 3ar*OTOBKM 

po/iMKOM (B. T. KanopoBMH 06KaTKa 

MGTan/10M3AGJ1MM B npOM3BOflCTBQ. MoCKBa, 

MauiMHOCTpoGHMG, 1973, c 168, c. 29). flaHHbiM 

CnOCOO* MMQGT ManyK) npOM3BOAMTGnbHOCTb M HG 

no3BonflGT o6pa6aTbiBaTb saroTOBKM Manoro 

AMaMGTpa, MTO CBfl3aHO C B03MOJKHOCTbK) 
pa3MGLAGHUfl BHyTpM 3ai"OT0BKM pacKaTHoro 
pojiMKa. 

M3BGCTGH TaiOKG CnOC06 M3rOTOB/lGHM5l 

nonbix M3AenMM c nopGMGHHoft ToniAMHoR 

CTGHKM, BKJItOMafOLAM^ OtlGpaAMK) BblTJVKKM C 
yTOHGHMGM CTGHKM C OCTaHOBOM npOAGCCa Ha 

onpeAeneHHOM nacTM a^mhw 3aroTOBKM m 
noc/iGAytOLAyio onepai^MK) KaiiM6pyioiAGM 

BblTTOKKM C nO/iyMGHMGM nOCTOHHHOfi BOJIMHMHbl 

HapywHoro AnaMGTpa (npoTOTMn) (KoBKa m 
LUTaMnoBKa, cnpaBOMHMK b 4-x TOMax noA peA- 

E.H.CeMGHOBa M AP- MOCKBa, MaillMHOCTpOGHMG, 

T.4, 1987, c. 544, CTp. 157-158). B stom 
cnocooG npM Bbino/iHGHMM onepaqnM 

Ka/lM6pyKDlAGM BblTFUKKM B 30HG nGDGXOAa OT 
MGHbLLIBM TOnLLLMHbl CTGHKM K OOnbUIGM Ha 

Hapyx<HOM AMaMGTpO 3arOT0BKM o6pa3yGTcn 
BnaAMHa. BnaAMHa o6pa3yoTC* M3-3a ym>KKM 
MGTanna npM m3tm6g tojictoctghhom MacTM 

CGMBHMH 3arOTOBKM. 

HaJIMMMG BnaAMHbl npMBOAMT K 

HGo6xoAMMOCTM yBG/iMMGHMfl npMnycica Ha 
HMCTOByjo o6pa6oTKy m cootbqtctbghho k 

yBGnMHGHMK) TpyAOGMKOCTM o6pa6<>TKM M 

pacxoAa MaTepMa/ia. 

3aAaneM npGAJiaraGMoro M3o6pgtghma 
«BnnGTCfl pa3pa6oTKa cnoco6a M3roTOBJiGHM« 

nonblX M3AGnMM C nGDQMGHHOR TOniAMHOM 
CTGHKM, B KOTOpOM HapyWHblfl AM3M6Tp M3AGnMM 

nonynawT c oonbmoM tomhoctwo 6g3 
yBGHMMGHMfl pacxoAa MaTGpnana m 
TpyAOGMKOCTM o6pa6oTKM. 

PGLUGHMG nOCTaBTIGHHOM 33AaMM COCTOMT B 
TOM, MTO B DpGA/iaraGMOM cnocooG, KaK M B 
M3BGCTH0M, HpOBOAAT OnapaLiMK) BblTflWKM C 
yTOHGHMGM CTGHKM Ha OnDGAGTlGHHOft HaCTM 

AnMHbi saroTOBKM m nonyMaKrr nocTOflHHbifi 
Hapy>KHbiM AMaMGTp MSAG/iMfl onepai^MeM 

Ka/IMCpyKHAGM* BblTFUKKM, HO B OTHMHMQ OT 

M3BGCTHoro B npGAnaraGMOM cnoco6e nepeA 
onepaLiMGM Kann6pyK>LLieM BbrraxcKM BbinonH«K>T 
onGpai^MK) pasAaMM m coaAaiOT Ha Ha py whom 
nOBGpXHOCTM 3ar tobkm b 30HG nepexoAa OT 

MGHbLUGM TOniAMHbl CTGHKM K DOnbUJGM npoqbMAb, 
COCTOflLAMM M3 KOHMMQCKOfO ywaCTKa M 
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TopoMAanbHoro yMacTKa c paAMycoM, 6onbiUMM 
paAMyca F^. KpMBMSHbi CBo6pAHoro M3rw6a 

CGMGHMfl 3ar0TOBKM. Onepai^MK) KanM6pyK3LAGM 
BblT^DKKM BbinOJIHfllOT MaTpMAGM C TODOMAa/lbHOM 

noBGpXHocTbio paooHGro npoqbMnfl, npMMGM 
paAMyc TopoMAanbHOM nOBGpXHOCTM MaTpMAbi 
6o/ibUiG paAMyca KpMBM3Hbi CBo6oAHoro M3m6a 

CGMGHMR 3arOTOBKM, HO MGHbLLIG paAMyca 

TopoMAanbHoro ysacTKa 3aroTOBKM, nonyncHHoro 
Ha onapaAMM paaAann. TaKoa cootholughmg 
npocfiMnfl 3aroTOBKM, nonyMGHHoro na onepai_(MM 
paaAaMM, m npoqbMnn MaTpMqbi A^n 

Kai1M6pytOLAGM BblTfl>KKM OOGCnGMMBaGT 
npMAGraHMG HapyjKHO^ nOBGpXHOCTM SarOTOBKM K 
nOBGpXHOCTM MaTpMLLbl B TGMGHMG BCGM 

onapai^MM KanM6pytoiAG^ Bbrrn>KKM m MCKnioHaBT 

B03M0>KH0CTb B03HMKHOBGHMfl BnaAMHbl Ha 
Hapy>KHO« nOBGpXHOCTM 3aroroBKM. 

ripGAnaraGMbiM cnoco6 m nn ioctpm py gtch 
CX6M3MM, npGACTaBnGHHbiMM Ha dpMr. 1-5. 

Ha dpMr. 1 npGACTaB/iGHa cxGMa BbiTnjKKM c 

yTOHGHMGM CTGHKM Ha OnDGAGHGHHOtf H3CTM 
AnMHbl 3arOTOBKM 1 . 

Ha c>Mr. 2 npGACTaB/iBH npo<t)Mnb cghghma 

3arOTOBKM 1 B 30HG nopGXOAa OT MGHbLUGM 
TOHLAMHbl CTGHKM K OOnbUJGM, TAG a " yrO/l 

HaicnoHa kohmmgcko^ MacTM cghghma saroTOBKM 
1, cooTBGTCTByioLAMM yrny HaicnoHa kohmmgckoR 
HacTM npoqbMnsi MaTpMAbi BbiTJDKKM c 

yTOHGHMGM. 

Ha 4)mi\ 3 npGACTaB/iGHa cxGMa pa3AaHM 
3aroTOBKM 1, tag 2 - MaTpuqa Ann paaAaMM, 3 
- nyaHCOH Ann pa 3 ash m. 

Ha 4>Mr. 4 npoACTaBHGH npoq^Mnb cghghma 

3arOTOBKM 1 B 30HG nepeXOAa OT MGHbUJGft 

TonLAMHbi ctghkm k oonbuJGM nocnG pa3AaMM, tag 

b - KOHMMGCKMM yHaCTOK nOBGpXHOCTM 3arOTOBKM 

b 30HG nopGXOAa; p - yron Hai<noHa 
KOHMMecKoro yMacTKa b noBepxHOCTM 
saroTOBKM, p & a; c - TopoMAanbHbiM ynacTOK 
nOBGpXHOCTM 3arOTOBKM 1 B 30HG nGDGXOAa; R - 

paAMyc TopoMAanbHoro yMacTKa c; Rc - paAMyc 

KpMBMSHbi CBOOOAHOrO M3m6a CGMGHMfl 

3aroTOBKM, R>Rc. 

Ha qbnr. 5 npGACTaBnoHa cxoMa 
Kann6pytoLAefi bwt«>kkm 3aroTOBKM 1, tag 4 - 
MaTpMAa Ann KanM6pyioLAGM BbiTfl)*^, 5 - 
nyaHCOH Ann KanM6pytoLAGM BbiT«>KKM, R m - 
paAMyc TopoMAanbHofi noBepxHOCTM paooHGro 
npoqbMnn MaTpMLibi 4, R c <R m < R. 

Cnoco6 ocyiAGCTBnnGTcn cnGAyioiAMM 
o6pa30M. Mcnonb3yH McxoAHyio nonyio MnM 
nMCTOByio 3aroTOBKy, BbinonHflioT onapaAMio 

BblTHJKKM C yTOHGHMGM Ha OnDOAOnGHHOM HaCTM 
AnMHN 3arOTOBKM (0Mr.1). npM BWnonHGHMM 3TOtf 

onepaLiMM Ha 3aroTOBK6 nonyMaioT ynacTKM c 

pa3HOM TOniAMHOM CTGHKM. B 30HG nGDGXOAa OT 
MGHbLUGM TOniAMHbl CTGHKM K 6onbLUQM Ha 
Hapy>KHO« nOBGpXHOCTM 3arOTOBKM 06pa3yGTCfl 

kohmmgckmm yMacTOK c ymoM HaioioHa a, 
KOTopwfl cooTBGTCTByGT yrny HaicnoHa 
KOHMMGCKoro yMacTKa npoqbMnn MaTpMi^bi a^« 

BblTflWKM C yTOHGHMGM (4>Mr.2). 3aTGM 

BbinonHfliOT onGpaAMK) pa3AaMM (ct>Mr.3) m 

COSAaiOT Ha HapyWHOtf nOBGpXHOCTM 3arOTOBKM B 
30HG nopGXOAa OT MGHbLUGfl TOniAMHbl CTGHKM K 

6o^bLUQfi npoqbMnb, coctoalamm M3 kohmmgckoto 
yMacTKa b m TopoMAanbHoro yMacTKa c (qbMr.4). 
Yron HaxnoHa p kohmmgckopo yMacTKa b paBGH 
nn5o MGHbLLIG yrna aifsa. 

PaAMyc R TopoMAanbHoro yMacTKa c 
Bbino/iHflOT 6onbLUMM paAMyca KpnBM3Hbi 

c CBOOOAHOrO M3fM6a CGMGHMR 3afOT0BKM. 
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flocne on pai_inn paaflann BbinonHfltoT 
onepaL^kiio Kann6py»OLneM BbiTsuKKM (<£w-.5), npH 
3tom paflMyc Rm to pon ,qan bH o m noBepXHOCTw 
MaTpuLjbi onn Kann6pyK)ineM BbiTfl>KKvi 6onbLue 
pa^nyca KpMBU3Hbi Rc cBoooflHoro M3rn6a 
ceHeHtm 3aroT08KM, ho MeHbLue paflnyca R 
ToponflanbHoro yMacTKa c, no/iyn hhoto Ha 
onepai^nn pa3AaHM. B pe3ynbTaT BbinonHBHMH 
no flaHHOMy cnoco6y nonyneHHoe M3flenne 
MMeeT nocTOWHHyio B©/iMMMHy Hapy>KHoro 
fluaMSTpa no bcqm Ann He. 

Onepaqnn npn ocymecTBneHHM cnoco6a 
BbinonH«K3Tc« cneAyHDu^MM o6pa30M. 3aroTOBKy 
1, nonyneHHyio Ha onepai^MH BbiTfwooi c 
yTOHGHUGM (<£nr. 1), noMematoT b onopHyio 
MaTpvmy 2 (<£nr.3), BbinonH^iOT onepaquKD 
pasAann nyaHCOHOM 3 m coaAaiOT Ha HapywHovi 
noBepxHocTM 3aroTOBKM b 30He nepexoAa ot 
MOHboieM Tonu^nHbi cTBHKVi k oonbiuetf npocfcunb 

C KOHUMBCKUM yMaCTKOM M TODOMAa/lbHblM 

yMacTKOM (cj>nr.4). 3aT6M saroTOBKy 1 
ycTaHaBHHBaroT Ha MaTpuqe 4 h BbinonHAHDT 
onepaLjHio Kann6pyK>Lnefl BbiTJWKKM nyaHCOHOM 5 
(*nr.5). 
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<Popiviyna M3o6peTeHHH: 

Cnoco6 M3roTOBneHnn nonbix MaAenufi c 

nep MBHHOfi TOJIlUMHOfl CTBHKVI, B K/l K3M a K>LLl 14 VI 
Onepai^MK) BblTHXOCW C yrOHGHMBM CTGHKM Ha 

onpeAeneHHofl Macm ajimhw 3aroTOBKM m 
nonyMBHue n octoh h Horo HapywHoro AnarvieTpa 
M3Aenn« onepai^n m Kann6pyK>m v\ BbiTRXKn, 
oTnu^aKJL^MMcn tom, hto n pefl on pai_inefl 
Kanii6pytomeR BbiTWKKM BbinonHRKDT onepai^MK) 
pa3flaHM h ccoflatoT Ha HapywHofi noBepxHOCTM 
3aroTOBKH b 30H6 nepexofla OT MOHbLUeft 
TonujkiHbi ctbhkh K 6onbLuefi npo4>nnb, 

COCTOHLUMfl M3 KOHMMeCKOFO yHaCTKa M 

TopoMAanbHoro ynacTKa c paAHycoM, 6onbiunM 
paflwyca KptiBH3Hbi cBoooAHoro H3rvi6a ceneHMfl 
saroTOBKM, a onepatiMio Kann6pyioineCi BbiTOKKM 
BbinojiHfltOT MaTpuqew c ToponAanbHOM 
noBepxHocTbto pa6osero npoc|Dnnfl, npHMeivi 
paAMyc TopoMAanbHovi noBepxHoc™ waTpMLjbi 
6onbiue paAwyca KpnBM3Hbi cBo6oAHoro H3rn6a 
ceneHUfl 3aroTOBKM, ho M6Hbiue paAMyca 
TOpOMAaribHoro yMacTKa 3aroTOBKM, nonyneHHoro 
Ha onepai^nH pa3AaMn. 
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